In general, this is not true (cf. [3] ).
Equivalently, by fixing a K k -basis of M , the conjecture can be stated also as follows: Let A be a matrix in M r (K k ). Consider the linear Frobenius equation
where the indeterminate X is considered in K ⊕r k,π , on which σ acts component-wise. Let V (resp. V π ) be the space of solutions of (*) in
These problems can (and should) be considered also with K k replaced by certain localizations of it.
The injectivity is easy to see, so the essence is in the surjectivity. A reduction can be made: suppose K is a subfield of K which contains F q and over which K is finite. Let π be the restriction of π to
). So we may and do assume K = F q (t) and identify π with a monic irreducible element of F q [t] . Replacing K again by the subfield F q (π), we may assume π = t (so K k is the polynomial ring k[t] to which the inverses of all monic polynomials in F q [t] have been adjoined, and K k,π = k((t))). Now we prove the conjecture assuming that k is a function field in one variable over F q (this is not essential) and that M comes from t-motives of characteristic different from π, by which we mean the following (cf. [1] ): there exist a non-zero element θ of k and positive integers d and d such that the map ϕ is represented with respect to some K k -basis of M by a matrix A of the form
We will show that, if the equation (*) has a solutionx in K ⊕r k,π , then it has a solution x in K ⊕r k which is sufficiently close (in the t-adic=π-adic topology) tox (so that, if (x i ) is a basis for V π , so is (x i ) for V ). By assumption, we have 
